wo2d¥ L

PAZE:

FAILURE MOOES EFFELTS AMALYSIS (FMEA) -- CRITICAL HARDWARE

NUMBER: M4-1BG-PCOL10-X

SUBSTSTEM NAME: ELECTRICAL POWEZR GONERATION - L2710, GINEHEC

REVISION : 1 1171291
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PART NAME PART MUMBER
YENDOR NAME VEMUOR NUMBER
a LRl : PRESSURE CAP, 02 MC276-0010-3160
" FALRCMILD 74347000-0160
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a EXTENDED DESCRIPTION OF PART UNOER ANALYSIS:
PRESSURE (AP, 02 FILL, VENHT AND HORIZONTAL ORAIN

o REFERENCE DESIGMATORS:  40V2SPOCID
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40v4SP0410
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m QUANTITY OF LIKE [TEMS: [L
ELEVEX

Ew &= 58 4% wa == &% am am 94

n FUKCTION:

PROVIDES A SECOMDARY SEAL 70 THE 02 FILL, VENT ANQ HORIZONTAL CRAIN
OISCONKELTS,

M4-1BG - 110.01
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PAAL: 2

FALLLRE WODES

PAINT 04Tg; gasols9z - 127
S EFFECTS ANALYSIS (FMEA) - CRITICAL FAILURE MODE

NUHEER: M4-18G-pCO10-01

' REVISTOMN#
SUBSYSTEWM: ELECTATCAL POWER GINERATION - CRYOD, GEMERIC

LAY :PRISILAL CAP, 02
ITEM WAME: PRESSURE Cap, oz
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FALLURE ®0JE:
EXTERNAL LZAKAG

MISSIO4 PHASE: -
A TR T AN

Ll LIFT-OFF
oo JN-CRBLT
a0 CE-CRBIT o

VEHICLE/PAYLOAD/EIT EFFECTIVITY: 102  COLUMBLA
103 DISCCVERY
104  ATLANTIS
108  EHWOEAVCUR

CAUSE:
YISRATION, 3StAL FAILURE, CONTAMINATICN

CRITICALITY L/l DURING LHTACT ABORT OMLY? NO
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REDUMDANCY SCREEN A} PASS
BY FAIL
C} PASS

P?SSKFAIL RATTOMALE:
A

B)
TO THE INTERFACIKG DISCOMMECT'S POPPET SEAL.
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(A} SUBSYSTEM:

L L112/9L R

CRITICALITY OF THIS
FAILURE MODE:1R2
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REQUNDANCY SCREEW 8 - FLIGHT CAP SERLIKG IHTEéRIT? 15 HONVERIFIABLE JUE
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SJBSYSTEM DEGAADATION - LOSS CF 02 REACTANT 4O GREATER THAN THE

2330CIATED DISCONMECTS' ACCEPTED FREFLICHT LEAK RATE.

MAX [MUM

ALLOWABLE LCARAGE FOR THE FilL, wENT AND ACRIZONTAL CRAIN DISCONNECTS



FAILURE MODES EFFECTS AMALYSIS (FMEAY -- CRITICAL FATLURE MIOE

SLGE: 3 PRINT DATE: 04/00,92

NWBER: M4-1B8G-PCD10-01
;5 90 SOTM.

= {B) IMTERFACING SUBSYSTEM(5):

SEGRACATIZN OF INTERFACE ELRCTICM - LEAK [SQLATION MAY ADSU_T IN LOSS
CF 02 REACTANT SURPLY TO CHNE FUEL CILL POWERPLANT.

(C) MISSICH:
MINIMUM OURATION MISSICH LHVOXKED.

(D) CREW, VEHICLE, AND ELEMENT(S):
N0 EFFECT AFTER FIRST FAILURE.

{Z) FURCTICHAL CRITICALITY EFFECTS:

ard33 LIAKAGE AS A RESULT QF rATLURES OF A FLIGHT CAP AND THE ASSOCIATED
OISCCHMECT, MAY RESULT TN LCSS OF ALL THREE FUEL CELL POWERFLANTS DUE

©8 LOSS CF 3YSTEM PRESSURE IF B0TH MANIFQOLD ISOLATION YALYES FATL 10
CLO3E. LO33 OF 3Y3STEM PRESSURE WITH GROSS LEAKAGRE OF FLIGHT CAP ON

FilL OR VENT AL3Q REQUIRES FAILS OPEN OF TANK CHECK VALVES.
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(A) DESIGM:

FRESSURE-2SSISTED TEFLGN SEAL IS REPLACED PRIOR 7D EVERY CAP [NSTALLA-
TION, POSITIVE LOCKING DESIGN. BOOY :S CONSTRUCTED OF [NCONEL 713
CIRROSION RESTSTANT STEEL. ALL MATERIALS ARE COMPATIBLE WITH WORKING
FLUIDS.

(B} TEST:

JUALIFICATICN TESTS TWNCLUDED: SINE {(0.75 G PER AXIS AT 5§ 70O 33 HI) AND
RANDOM VISRATION (34 MIHUTES AT 1.0 G SQ/HZ, 14 MINUTES AT 0.5 3 G/
wlTH THE UNMIT FRESSURTZED (1080 PSIG) AND FLIGHT HALF MATED, 3 THESMAL
CrCLES (=130 70 +350 QEG FY AND MATE/DEMATE CYCLES {100 AT AMBIENT
TEMFY. EBURST TESTED AT 2045 PSI FDR 5 MINUTES. -

ACCEPTANCE TESTS INCLUOES PROOF PRESSURE AT 1525 +/- 25 PSIG FOa &
MINUTES AMD LEAK TESTED FOR EXTERMAL LEAKAGE WITH THE UNIT 2RESSURIZED
AT 1060 +/- 25 PSIG.

CMRED: FLIGHT CAP LEAK CHRECK PERFORMED EVERY TURRAROUND,

{C)} IMSPECTION:

RECEIVING IWSPECTICN

TEST REPQORTS AND MATERIALS CERTIFICATIONS ARE MAINTAINZIO CERTIFYING
MATERIALS AND PHYSICAL FRORERTIES.

CONTAMINATION CONTROL

Mi-1BC - 112
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FAILURE MODES EFFECTS ANALYSIS (FMEA) -- CRITICAL FAILURE MODE
NUM3ER: M4-1BG-PCOL0-01

THE @2RT [3 CLEANED PER REQUIREMENTS OF M20110-301 LEVEL 20DA A5 & PART
OF THE aTP_  CGRROSION FROTECTION AND COMPLIANCE WITH THE CONTAMINATION
CONTRCL PLAN ARE YERIFIED.
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MANUFACTURING PROCESSES, ASSEMBLY AND [NSTALLATION RIQUIREMENTS ARE
NERIFIED BY INSRECTION.

CRITICAL PROCESSES '
PASSIVATION AND APPLICATION OF DRY-LUBE ARE YERTF{ED BY INSPECTION.
1 CRNAL LEAKAGE IS VERIFTID OURING A7P.

a (D) FAILURE HISTORY:

CAR MO. A7391-G10 HZ SUPPLIER, A
A7392-000 02 SUPPLIER, A
47393-000 H2 SUPPLIER, A
A7414-000 H2 SUPPLIER, &
47767-010 02 SUPPLIER, A
A7768-000 02 SUPPLIER, A
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i 02 ANQ 3 HZ FLIGHT CAPS HAVE BEEN REPORTED LESKING OURING ACCSOTANCE
TESTLNG AS A RESULT OF A DEFORMED RACCO TEFLOM SFAL. DEFORMATION
QCCLRRED AS A RESULT QF THE LOCKING WUT ASSEMELY RETHG TORQUED 7O 20-:0
I4/LBS VERSUS THE REQUIRED 130-180 IN/L3S5.

CCRRECTIVE ACTICN INCLUDED A REVISIGH T THE MAS xR ROUTE SHEET 70
INCLUDE A3CFER TORQUE [NSTRUCTIONS FRIQR TO RUMNTNG FRESSURE TEST.

CAR 8O, AE275-C10 02 SUPPLIER, ATP

M 02 FLIGHT CAP WAS REPORTED LZAKING 45 A RESULT OF & DEFECTIVE RACCO
SEAL. THE INSPECTION FROCEDURES WERE REVIEWED AND DETERMINED TO BE
ADEQUATE.

ESCH ITEM N THE LOT WAS REINSPECTED AND FOUND TO'BE ACCEPTASLE, -
[RIICATING ADEQUACY OF THE MAMUFACTURING PROCESIES AND CONTAOLS, IT
WAS THEREFORE CONCLUDED THAT THE FAILURE WAS A RANDOM OCCURRENCE.

NOTE: A REQUIREMENT WAS IMPOSED REQUIRING THE [NSPECTION OF EVERY SEAL
IH FUTURE LOTS.

CAR NO. A9585-010 H2 SUPPLIER, QUALIFICATION

AN K2 FLIGHT CAP EXHIBITED QUT OF SPECIFICATION LEAKAGE [MMEDTATELY
FOLLCWING THE FIRST CYCLE OF MATING AT CRYOGENIC TEMPERATURE {-423 DEG
) OURING QUALIFICATION TESTING. TAE FAILURE WAS DETERMINED TO BE
PRIMARILY ATTRIBUTED TO THE TEST TECHREQUE AND FAULTY TEST EQULPHENT,
AND NOT A FAILURE OF THE FRESSURE CAR,

CORRECTIVE ACTION INCLUDED: A TEST FIXTURE REDESIGN, [NCSRPORATION OF
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PEGE : 3 PRINT DATE: 23/9% /92

FATLURE MOGES EFFECTS AMALYSIS (FMfA) - CRITICAL FATLURE MOGE
NUMBER: M4-188-PCO10-01

A <ILILM FLRGE DURING CHILLDOWN ARD A REVISED METHDD FOR QETEIMINING
LZAkAte. ELSD. THE PRESSURE CAP WAS TESTED AT -i50 GEG F INSTEAD OF

-123 Q&G F {ANALYSIS INDICATED THAT 30TH 02 AND h? FLIGHT CAPY WL
NEVER CXPLRIENCE TEIMPERATURES 3ZLCW -150 DEG F),

130~

CAR NO. AC1246-01C 02 SUPPLICR. ATP
&N 02 FLIGHT CAP EXHIBITED QUT CF SPECIFICATION LEAKAGE DURING 17§
ACCIPTANCE TEST. THE PROBLEM WAS CLOSED AS AN ATP- SCREENABLE FATLLRE,

NOTE: SCHERAL REQUIREMEHTS HAVE BEFK (MCORPORATED TO THE FILE :'! zZpg/
FRSG OMRSQ REQUIRING THE FLUSHING OF &LL SPC/GHC INTERFAFLES WI™H FI2M
TF FRIGR TO DISCONNECT HATING 2N0 70 REFLACE (2 INTERFACE SZALS mRlfR
T EACH INSTALLATLION,

u (E) OPERATIOHAL USE;
CAEW WILL PERFORM CRYQ [SCLATICN PROCEOURE AND ISOLATE LEAK TO AFFEC-ED

MANIFOLD AFTER TWO FAILURES. (AFPH amfrs T LoR/E0U7d s Likidie 5?,4/.{.-*/)_
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- APPROVALS -
RELIABILITY EMGIMEERING: M. 0. wWesT e ALY Hﬁfw
DESIGH ENGIHEERING M. M. SCHEIERM e N N P

QUALITY MAHAGER : 0. J. BUTVHER ——

NASA RELIABILITY
NASA SUBSYSTEM MANAGER :
NASA QUALITY ASSURANCE : H



